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Mr. William Mains

Environmental Engineer

USDA-Midewin

30071 South SR53

Wilmington, IL 60481

Subject: Palzo Mine Site, Shawnee National Forest

Williamson County, Illinois
Dear Mr. Mains:

As requested by the U.S. Environmental Protection Agency (U.S. EPA) has reviewed the Palzo Mine Site
preliminary assessment/site inspection (PA/SI) report prepared for the U.S. Department of Agriculture -
Forest Service (Forest Service) (TN & Associates, Inc. [TN&A] 2002). U.S. EPA has evaluated the
PA/SI report to determine whether and to what extent contamination from former strip mine activities on
the Palzo Mine Site poses a threat to human health and the environment.

This letter summarizes U.S. EPA’s findings and provides some recommendations as far as data gaps that
we would like to see addressed. Specifically, this letter is organized in the following sections:

. Site Background

. Reclamation Activities

. Previous Investigations

. Conclusions and Recommendations
SITE BACKGROUND

Palzo Mine covers about 312 acres in the Shawnee National Forest in Williamson County, Illinois.
About 270 acres of the 312-acre site was strip-mined from the late 1950s to the early 1960s by Stonefort
Mining Company (Stonefort). Presently, the volume of mine waste (spoils) deposited on the site is
4,500,000 cubic yards. The Forest Service acquired the surface estate of the site in 1966; however, site
mineral rights are held by Peabody Coal, which acquired Stonefort.

During the strip mining process at the site, pyritic shale (containing about 4 percent sulfur) was
excavated and consequently exposed to oxygen, water, and bacteria at the surface. As the pyrite
oxidizes, sulfuric acid is produced, and metals within the spoils are dissolved into groundwater and
surface water. This process results in acid mine drainage (AMD), which is characterized by low pH

* values and high concentrations of metals. AMD has been documented in groundwater and surface water

at the site. AMD from the Palzo Mine Site and other strip mines in the area has resulted in the Illinois
Department of Natural Resources’ designation of Sugar Creek and the South Fork of the Saline River as
“non-supportive” of biotic life for 30 miles of their runs, including adjacent to and downstream of the
Palzo Mine Site. Sugar Creek borders the site to the north and discharges to the South Fork of the Saline
River about 2 miles downstream of the Palzo Mine Site.
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concentrations significantly greater than background levels. No sensitive species were identified at the
site during the biological survey. The PA/SI conclusions included the following: (1) groundwater has

- characteristics similar to those of AMD as deep as 39 feet below ground surface in the pyritic shale
underlying the site, (2) surface water drainages south of the site are impacted by AMD-contaminated
groundwater discharging to the surface, and (3) nearby private water wells located southeast and
southwest the site may be affected by AMD-contaminated groundwater from the site.

CONCLUSIONS AND RECOMMENDATIONS

Several data gaps exist with regard to the site, including the following: (1) there has not been an
adequate characterization of groundwater flow at the site; (2) potential contamination of off-site, private
drinking water wells located less than Y4 mile southeast and southwest of the site has not been
investigated; (3) no sample analytical results are available for the complete target analyte list for
groundwater throughout the site, and no background groundwater sampling location is available; and (4)
no characterization of on-site soil has been performed. U.S. EPA recommends that the groundwater in
off-site, private wells be analyzed for all constituents on the target analyte list as well as pH. U.S. EPA
also recommends that a soil investigation be performed at the site. Because additional site reclamation
activities are planned in the summer of 2002, any additional on-site investigations may be more valuable
if they are conducted subsequent to these activities.
)

In addition, U.S. EPA received a letter from the Forest Service dated July 26, 2002 from Tim Buxton, the
On-Scene Coordinator for this facility. This letter states that the Forest Service does not plan to
implement a response action but that the IDNR Abandoned Mined Lands Reclamation Division will be
addressing the Palzo Mine Site, with funding in part provided by the Illinois Environmental Protection

* Agency under Section 319 of the Clean Water Act. As the Forest Service is the owner and operator of
the Palzo Mine Site, U.S. EPA will expect to receive any new information regarding the response and
additional investigations on the Palzo Mine Site by IDNR Abandoned Mined Lands Reclamation
Division from the Forest Service.

If you have any questions regarding this letter, please call me at (312) 886-6040.

Sincerely,

K auna q W?/
- Laura Ripley, Environmental Scientist

Superfund Division
Brownfield Early Action Section

cc: Sandy Anagnostopoulos, Tetra Tech START Project Manager
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>, United States Forest Eastern Region 310 West Wisconsin Ave.
5/ Department of Service Suite 580
Agriculture Milwaukee, WI 53203

File Code: 2160
Date: July 26, 2002

Ms. Laura Ripley

Site Assessment Manager
USEPA - Region 5

77 West Jackson Blvd.
Chicago, IL 60604

Dear Ms. Ripley;

This letter follows up on a December 29, 2000 Federal Register notice of the addition of the
“Palzo Mines Site, Shawnee National Forest” to the Federal Facility Hazardous Waste
Compliance Docket, and on a June 15, 2001 request from your office for the Forest Service to
conduct a Preliminary Assessment/Site Inspection (PA/SI) at the Site. In response to these items,
Bill Mains of the Forest Service delivered the PA/SI for the Palzo Mine Site to your office on
April 24, 2002.

Based on current information, the Forest Service does not plan to implement a response action at
the Palzo Mine Site. Under the National Contingency Plan, the lead agency may conclude that a
removal action is not necessary because other appropriate federal or state response mechanisms
are responding to the release (40 CFR 300.415(b)(2)(vii)). Here, another party is providing
appropriate response. Specifically, the Illinois Department of Natural Resources Abandoned
Mined Lands Reclamation Division is addressing the Site, with funding in part provided by the
Illinois Environmental Protection Agency under Section 319 of the Clean Water Act.

Please contact me at the Mark Twain National Forest, Potosi/Fredericktown Ranger District,
P.O. Box 188, Potosi, Missouri 63664, or at (573) 438-5427, if I can be of further assistance on
the Site.

Sincerel

TIM BUXTON -
On-Scene Coordinator

cc: Ron Kiser, IDNR-AMLRD
Nick Giannettino, District Ranger, Shawnee National Forest
Forrest Starkey, Forest Supervisor, Shawnee National Forest
Fred Hintsala, Eastern Regional Office CERCLA Coordinator
Kirk Minckler, USDA-OGC Mountain Regional Office
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John A To: LAURA RIPLEY/R5/USEPA/US@EPA

Taylor/R9/USDAFS cc: Tim Buxton/R9/USDAFS <tbuxton@fs.fed us>, Nick
<jataylor02@fs.fed.us Giannettino/R9/USDAFS <ngiannettino@fs.fed.us>, Bryan C
> Fitch/R9/USDAFS <bfitch@fs.fed.us>, William Mains/R9/USDAFS

<wmains@fs.fed.us>

08/28/02 05:13 PM Subject: PalzoMine.aw

(See attached file: PALZOMINE.doc)
Please review the attached response.

PALZOMINE.d


mailto:jataylor02@fs.fed.us
mailto:tbuxton@fs.fed.us
mailto:ngiannettino@fs.fed.us
mailto:bfitch@fs.fed.us
mailto:wmains@fs.fed.us

United States Forest Shawnee 50 Highway 145 South
National Harrisburg, IL 62946
Forest 800-699-6637

TTY 618-253-1070

Department of Service
Agriculture

File Code: 2820
Date:  August 28, 2002

U.S. Environmental Protection Agency
Brownfield Early Action Section

Attn: Laura Ripley, Environmental Scientist
77 W. Jackson Blvd

Chicago, IL 60604

Dear Ms. Ripley:

This information responds to your question related to the Palzo Mine that was not included
in the PA/SI report. Please note that the Palzo Mine is located in rural southern Illinois and not
within the limits of any City, Town or other community.

PALZO MINE

e This site is located in Stonefort Township (T10S-R4E SE1/4, part of the S1/2NE1/4,
SENW, NESW, and part of the SESW Section 16), Williamson County, Illinois.

e The Federal parcel occupied by the mine is estimated as 325.31 acres.

e The parcel is located 37.650 North latitude and 88.774 West longitude.

e The zip code for Stonefort Tllinois is 62987.

o The parcel is within the 19" Congressional District. Honorable David Phelp,
Representative. :

e Access to the site is provided by Williamson County Road No. 12 (locally known as the
Springhill Church Road).

Please respond if additional information is needed.
Sincerely,

/s/ John Taylor
JOHN TAYLOR
Forester

>
»
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1.0 INTRODUCTION

T N & Associates, Inc. (TN&A) has prepared this report for the United States Department of
Agriculture - Forest Service (USFS) in accordance with Contract No. 53-569R-0-1346 (US SBA
8(a) Contract No. 0543-00-001659), Task Order No. 43-51KN-0-1431. The purpose of this
report is to document the findings of the Preliminary Assessment and Site Inspection (PA/SI) of
the Palzo Mine Site (“Palzo” or “the Site”) in the Shawnee National Forest.

TN&A performed the PA/SI consistent with the latest edition of the United States Environmental
Protection Agency (U.S. EPA) Guidance for Performing Preliminary Assessments under the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)(1991);
Guidance for Performing Site Inspections Under CERCLA (1992), Sampling Quality
Assurance/Quality Control (QA/QC) Plan and Data Validation Procedures; CERCLA; the
Superfund Amendments and Reauthorization Act (SARA); and the National Contingency Plan as
outlined for PAs in 40 Code of Federal Regulations (CFR) Parts 300.410(c) (1)(i-v).

The purpose of this PA/SI was to assess immediate or potential future threats to human health or
the environment of releases from this former coal mine Site. The USFS will use the information
collected during the PA/SI to support a decision regarding the need for further action(s) under
CERCLA and SARA. A preliminary biological survey of the Site is also incorporated into this
report.

2.0 SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS

2.1 Site Location

The Site is located in the Shawnee National Forest in Williamson County, Illinois (Figure 1).
The Site is located in southern Illinois in the southeast corner of Williamson County (Section 16,
Townshipl0 South, Range 4 East), approximately 6.5 miles southeast of Marion, Illinois and 3
miles northwest of Stonefort, Illinois (Figure 1). The Site is bounded on the north by Sugar
Creek, by Bost Orchard Road on the south, County Highway 12 (County Highway 12) on the
east, and by private property on the west (Figure 1). The Site is accessed by driving east of
Marion, Illinois on State Highway 13 for approximately 10 miles to Crab Orchard, lllinois;
turning right onto Crab Orchard Road and proceeding east approximately | mile to State
Highway 12; turning right onto Highway 12 and proceeding south for approximately 6.5 miles.
Approximately %2 mile after crossing Sugar Creek, the gated entrance to the Site can be found on
the right.

The Site is comprised of approximately 312 acres of which 270 were strip-mined and are in the
process of or have been reclaimed.

T N & Associates, Inc. 1
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2.2 Site Description

2.2.1 Physical Characteristics

The Site lies within the Greater Shawnee Hills physiographic province. The area was not
glaciated and therefore is characterized by rugged topography with many bluffs and ravines. The
soils in this region were derived from wind-blown loess and are well developed (IEPA, 1993).
The uppermost bedrock consists of the Spoon Formation, a Pennsylvanian-age interbedded
sandstone with coal and shale (Table 1). Two coal seams were mined at the Site: the Dekoven
(upper seam) and the Davies (lower seam). A layer of black pyritic fissile shale separated these
two seams. A summary of the Site geologic strata is provided in Table 1.

The surface area of the Site can be divided into thee areas: perimeter areas that were undisturbed
by mining (44 acres), the area where only the uppermost coal seam was removed (60 acres), and
the area where both coal seams were removed (207 acres) (Figure 2) (USES, 1972). Mining
began in the center portion of the Site and proceeded outward. (Aerial photographs of the Site
prior to and during the course of mining activities are provided in Appendix A.) The coal was
mined by surface strip-mining methods in which a dragline scraped off the overburden and cast it
aside in an elongated spoil pile. The method produced a mixture of topsoil, sandstone bedrock,
and black pyritic shale. The first area was mined down to the top of the pyritic shale. In
subsequently mined areas, both coal seams were removed and the intervening pyritic shale

became part of the mine spoils. The mine spoils were retained on the Site within the mined areas
(Figure 3).

Surface soil at the present time is highly variable and not representative of natural conditions. A
1998 study completed by Indeco, Inc. for the Hllinois Department of Natural Resources (IDNR)
found that most surface soils consisted of a mixture of brown clay, coal fragments, sand,
sandstone and black shale fragments (Indeco, 1998).

2.2.2 Climate

Site climate data were obtained from the Illinois State Climatologist Office, which has a
monitoring station at the Carbondale Sewage Plant in Carbondale, IL (about 25 miles west of the
site) (IDNRa, 2002), Southern Illinois has warm, rainy summers and relatively mild winters. The
average cold season (November — April) temperature is 42°F, ranging from 30°F to 56°F. During
the warm season (May — October) the average temperature is 70°F, ranging from 57°F to 78°F.
Rainfall is registered throughout both the summer and winter months with an average yearly
precipitation of 45.9 inches. The region receives an average of 10.6 inches of snow per year.

2.2.3 Regional Hydrology

The Site is located within the Saline River drainage and the Ohio River watershed. The Saline
River drainage covers 1,177 square miles (sq mi) and is divided into three sub-drainage systems:

T N & Associates, Inc. 2
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the North Fork, the Middle Fork, and the South Fork, which drains 281 sq miles (IEPA, 1993)
(Figure 3). Surface water and groundwater from the Site drains into Sugar Creek, then into the
South Fork of the Saline River. Sugar Creek discharges to the South Fork approximately 3
stream-miles from the Site. The Saline River discharges to the Ohio River near Old
Shawneetown, IL.

2.2.4 Local Populations and Land Use

The Site is located in a rural area and is surrounded by woodlands, farmland, and abandoned or
reclaimed former strip-mine land. There is a church and cemetery located adjacent to the Site on
its east boundary (on County Hwy 12); the church is located less than 100 feet from a reclaimed
portion of the Site and approximately 300 feet from the area that is currently being reclaimed by
IDNR Abandoned Mines Land Reclamation Division (AMLRD), see Section 2.4. A private
residence is located within approximately 450 feet of the southwest Site boundary. There are no
schools or daycare centers located within 200 feet of the Site (based on Site Inspection field
observations).

There are approximately four residences within %4 mile of the Site; assuming an occupancy rate
of 2.35 persons per household, there are approximately 9 persons living within ¥4 mile of the Site
boundaries (Table 2) (U.S. Bureau of Census, 1990). There are an estimated 71 persons living
within 1 mile, and 1,274 persons living within 4 miles of the Site (Table 2).

Land use in the South Fork drainage basin consists of 24.5% grassland, 24.2% cropland, 41.4%
woodland, 4.4% mined lands, and 5.5% urban/other (IEPA, 1993). Mining, although it is a small
percentage of land use, accounts for significant water quality degradation in the basin. According
to the IEPA (1993) there are 11 former coalmines contributing acid mine drainage (AMD) to the
streams of the South Fork drainage basin. The IEPA has concluded that the lower portion of the
South Fork is virtually devoid of life due to AMD from old mines. The most notable of these
mines are the Palzo and Old Will Scarlet mines (Old Will Scarlet Mine is located immediately
north and east of the Site). Both of these mines discharge AMD directly to Sugar Creek.

2.3 Operational History

The Stonefort Mining Company mined the Site from the late 1950s through the early 1960s
(Kiser, 2001). According to information provided by the USFS, the United States acquired the
surface estate of the Site in 1966 from the Stonefort Mining Company. The mineral rights remain
privately held by Peabody Coal, which bought the Stonefort Mining Co. At the time of
acquisition, the Site contained approximately 192 acres of exposed acid spoil, 60 acres of
naturally re-vegetated mined land, 15 acres of partially reclaimed land, 41 acres of undisturbed
natural vegetation, and 4 acres of roads (USFS, 1972). The Shawnee National Forest administers
the surface estate for the United States.

Historical aerial photographs (1951 — 1980) show phases of mining at the Site (Appendix A).

T N & Associates, Inc. 3
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e The June 1951 aerial photograph shows that the Site was used for cropland and forest.

e The June 1960 aerial shows mining activities in the central part of the Site, which was mined
November 1959 thru June 1960 (Nawrot, 1983).

e The October 1965 photograph shows the full extent of areas disturbed by mining. Re-
vegetation of the central part of the Site is apparent in this photo.

Mining was completed at the Site by April 1961 (Nawrot, 1983). The subsequent aerials show
some phases of the reclamation activities, which are discussed in the next section.

2.4 Prior Reclamation Activities

Mitigation of AMD was first attempted in 1972 by the USFS. Official notification was given to
the USES by the Illinois Sanitary Water Board on April 8, 1970 to correct the health and
environmental hazard created by AMD at the Site (USFS, 1972). In response, the US Forest
Service implemented the “Palzo Restoration Project” in 1975, The IDNR AMLRD has
conducted three more restoration projects at the Site (Indeco, 1998).

e 1972-1974, Site grading was performed.

e 1975-1977, Palzo Restoration Project (Phase | Reclamation), Incorporation of
Sludge obtained from the Metropolitan Sanitary District of Greater Chicago (MSDGC).

e 1985, Phase Il Reclamation, Work entailed clearing, trash and debris removal;
285,000 c.y. earth excavation; 43,300 c.y. rock removal; ditch excavation; riprap
placement; excelsior blanket; surface and deep lime incorporation; fertilizing; seeding;
mulching and other site incidentals. -

e 1986, Phase lll Reclamation, Work entailed 960 c.y. earth excavation; trench
treatment and backfill; riprap placement; earth dam construction; surface and deep lime
incorporation; fertilizing; seeding; mulching and other site incidentals.

e 1987, Palzo Surface Mine Remedial Reclamation, Work entailed limestone .
incorporation; excelsior blanket; fertilizer; seeding; mulching and other site incidentals.

Indeco Inc., a contractor for IDNR AMLRD, performed an investigation to identify and delineate
the causes and sources of AMD at the Site and to provide conceptual remedial alternatives and
cost estimates for preventing continued impacts to Sugar Creek (Indeco, 1998).

The IDNR AMLRD was conducting a reclamation project at the time of the Site Inspection that
included regrading of the central portion of the Site to remove windrowed spoil banks; removal
of gabion baskets from western and northern drainages; and amendment of spoils with deep
incorporation of limestone. The restoration that has and is occurring at the Site is focused on
regrading the spoil piles to eliminate surface water ponds and to promote surface drainage

T N & Associates, Inc. 2
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(IDNR, 1999). The regrading portion of the project was in progress when TN&A conducted the
SI fieldwork in November 2001.

2.5 Source/Waste Description

The wastes consist of mine spoils that cover an estimated 267 acres at the Site. Mine spoils are
present on all previously mined areas of the Site, as shown on Figure 2. Based on boring logs
from the 1998 investigation, the average estimated thickness of waste on the northern half of the
Site was 32 feet; on the southern half, 18 feet. Therefore, the estimated volume of mine wastes
was 4.5 million cubic yards. The spoils are the primary source of AMD that has severely
impacted surface water quality in the on-site tributaries and Sugar Creek.

During the mining process, pyritic shale (containing nearly 4% sulfur) was excavated and
consequently exposed to oxygen, water and bacteria at the surface (Indeco, 1998). As the pyrite
oxidizes (a process facilitated by bacteria), sulfuric acid is produced and metals within the spoils
are dissolved into the water. This process produces AMD, which is characterized by low pH
values and high concentrations of sulfate, iron, manganese and aluminum (Rose et al, 1998).
Surface water and groundwater samples from the Site collected during the SI indicate the
presence of AMD, as discussed in Section 3.0.

3.0 PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT

3.1 Site Inspection Summary

In November 2001, TN&A conducted the SI including collection of samples for field and
laboratory analyses. Water samples were collected from on-site drainages, surface water
impoundments, monitoring wells, and Sugar Creek for laboratory analysis of target metals
(aluminum, antimony, arsenic, beryllium, cadmium, calcium, chromium, copper, iron, lead,
manganese, mercury, nickel, selenium, silver, thallium and zinc) and wet chemistry parameters
(acidity as CaCo3, alkalinity CaCo3, hardness, sulfate and sulfide). The samples were also field-
analyzed for pH, conductivity, turbidity, dissolved oxygen (DO), temperature, total dissolved
solids, oxidation-reduction potential, iron, and manganese. Iron and manganese were evaluated
using colorimetric field test kits. All sampling locations were surveyed using global positioning
system (GPS) techniques. All SI fieldwork was performed in accordance with the approved SI
Work Plan (TN&A, October 2001). '

SI sampling locations are shown on Figure 4. Photographs documenting the Site are presented in
Appendix B. Laboratory analytical results for SI samples are presented in Appendix C, along
with a laboratory data quality statement.
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3.2 Ground Water

3.2.1 Site Hydrogeology

Groundwater conditions at the Site were described in the 1998 site investigation report (Indeco,
1998). Depth to groundwater (in the shallowest aquifer) is approximately 9 feet. Groundwater
flow was inferred by Indeco to be east-northeast, based on groundwater levels in 14 monitoring
wells (Figure 4). However, based on the Site topography, groundwater would be expected to
flow radially outward from the topographic highs on the Site (Figure 4). Radial groundwater
flow is supported by SI field observations of groundwater seeps flowing from the south, west and
north sides of the Site (Figure 4). The Indeco report did not include an evaluation of groundwater
flow characteristics on the south side of the Site because they had no monitoring wells installed.
The lack of groundwater data on the south side represents a significant data gap because the
nearest private wells are located southeast and southwest of the Site.

3.2.2 Water Supply Wells

To determine groundwater use within the 1-mile and 4-mile radii of the Site, TN&A accessed the
Illinois State Water Survey private well database (IDNRb, 2002). The database provides
information on private wells on a Township, Range, and Section level. Well information from
the database is presented in Appendix D. Well locations are shown on Figure 5.

Using the database and USGS quadrangle maps, 39 private wells were identified within a 4-mile
radius of the Site (Figure 5). The majority of the private wells (29 of 39) are located south of the
Site where the land was not mined.

e Vi Mile Radius = 3 wells
e | Mile Radius = 3 wells
e 4 Mile Radius = 33 wells

Based on the state database, there are three private wells located within approximately 400 feet
of the Site. One of these wells is at the private residence on Bost Orchard Road, adjacent to the
Site, approximately 400 feet southwest of the Site. Two wells are located approximately 400 feet
east of the Site in a group of residences east of County Highway 12. There are other private
residences in the area near the Site that were noted during the SI; however, the database did not
include well information for these homes. In addition, it is possible there is a well at the church
and cemetery (located on the east Site boundary), but again no information was available in the
state database, No water quality data are available for these water wells, The closest municipal
well system is in Junction, Illinois more than 30 miles from the Site (Legon, 2001).

Indeco reported that the groundwater flow direction is east-northeast into Sugar Creek. However,
as stated earlier, a radial groundwater flow pattern from topographic highs is suspected.
Therefore, wells located near the Site to the south, southwest or southeast could potentially be
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impacted by AMD-contaminated Site groundwater. No off-site groundwater quality data were
obtained during this PA/SI.

3.2.3 Groundwater Sampling and Results

Prior investigations indicated that groundwater at the Site has been impacted by AMD (Indeco,
1998). The 1998 site investigation included sampling of 14 on-site groundwater-monitoring
wells (There are no background wells at the Site). Indeco analyzed the samples for aluminum,
manganese, sulfate, sulfide, alkalinity and acidity. The pH in groundwater samples from on-Site
monitoring wells ranged from 7.16 (MW-6) to 3.8 (MW-11) (Indeco, 1998). The groundwater

iron concentrations ranged from 14.50 milligrams per liter (mg/L) in MW-6 t0 1,207.5 mg/L in
MW-11 (Indeco, 1998).

During the S, field parameters were measured at three on-site monitoring wells (MW-8, MW-10
and MW-11 as shown on Figure 4) and one sample was collected from MW-10 for laboratory
analyses of the target parameters. These wells were selected to evaluate groundwater conditions
at the central portion of the Site (groundwater at the perimeter areas was evaluated at various
seeps). MW-11 is completed at 39 feet below ground surface (bgs) in the pyritic shale. Both
MW-8 and MW-10 are shallow wells completed in unconsolidated materials (mine spoil).

Of the wells present on the site, none were considered to be in a hydrologically upgradient
position relative to the mine spoils, Therefore, no groundwater background data is available at
the site.

A visual inspection of the wells during sampling activities indicated the wells were generally in
good condition; therefore groundwater quality data from these wells is probably reliable. Field
screening results and laboratory results are summarized in Table 2.

A key indicator of AMD is negative net alkalinity (also called positive net acidity), which
indicates that there is greater acidity present then can be buffered by the natural alkalinity of the
solution (Rose et al, 1998). Net alkalinity is measured as alkalinity minus acidity (as measured
by laboratory analyses of water samples), The primary indicators of AMD impacts in
groundwater are low pH, relatively high concentrations of sulfate, iron, manganese, and.
aluminum, and negative net alkalinity.

The groundwater sample from MW-10 has AMD characteristics including low pH (4.38),
negative net alkalinity (-630 mg/L), and relatively high concentrations of sulfate (1,700 mg/L),
aluminum (100 mg/L), iron (110 mg/L), and manganese (34 mg/L). AMD characteristics in
samples from MW-8 and MW-11 include low pH (2.9 and 2.45, respectively) and high
conductivity and total dissolved solids (TDS). The field screening results at MW-11 indicate that
AMD is either forming in or has migrated into bedrock at the Site.
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Groundwater exhibiting AMD characteristics in the MW-10 sample had concentrations of
beryllium, cadmium, and thallium greater than the federal Maximum Contaminant Levels
(MCLs) (Table 3).

3.3 Surface Water

3.3.1 Site Hydrology

The Site drains to Sugar Creek, which flows east/northeast to its confluence with the South Fork,
approximately 3 miles from the Site (Figure 6). Sugar Creek has an estimated flow of 10 — 100
cubic feet per second (cfs) and is approximatelyl2 miles long. In its upper reaches, Sugar Creek
drains primarily forested and agricultural land. Beginning approximately 2 miles upstream from
the Site, Sugar Creek drains approximately 1,300 acres of formerly mined land (along 6 stream
miles) including the Site. Sugar Creek discharges to the South Fork of the Saline River, which
has an average annual flow rate of 161 cfs (IEPA, 1993).

The Site is situated on the south bank of Sugar Creek. On-site drainages and seeps discharge
directly to Sugar Creek. Surface water, originating as precipitation and groundwater seeps, flows
through four intermittent streams draining northward and two intermittent streams draining
southward. In addition, two small drainages west of the West Tributary also discharge into Sugar
Creek on the Site (far northwest corner).

The two northern drainages, identified as the Northeast Drainage and West Tributary (Figure 4)
in this report, are fed by surface run-off and groundwater seeps (observed during the SI). The
West Tributary flows north to northeast along the western border of the Site and outflows to
Sugar Creek in the northwest corner of the Site. Gabion baskets filled with limestone were -
installed at intervals throughout the length of the West Tributary as part of a past effort to reduce
acidity of the water. Based on SI field observations, silt deposition, and erosion (by-pass
channels) have reduced or eliminated the effectiveness of the limestone baskets.

The Northeast Drainage includes a small intermittent stream, two shallow water ponds (PD 1013
and PD 1022), and a weir (Weir 1014) (Figure 4). The Northeast Drainage discharges to Sugar
Creek approximately 1,800 feet east of Highway 12.

The two small streams flowing west of the West Tributary are identified in this report as the Far-
West Tributaries (Figure 4). Both streams appear to be lower in elevation than the West
Tributary and may receive groundwater discharges from the Site. One of these drainages
originates near the southwest corner of the Site. Both drainages discharge to Sugar Creek
upstream from the West Tributary confluence (Figure 4).

Two south drainages (Southeast and South-Central Drainages, Figure 1) do not appear to have
been evaluated in past investigations of the Site. Both of these streams drain south under Bost
Orchard Road, onto USFES land and subsequently to a tributary of Sugar Creek, identified as the
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Palzo Tributary (IEPA, 1993). Both of the south drainages appear to be primarily fed by
groundwater discharges from mined areas of the Site, originating as seeps.

The Palzo Tributary was not evaluated as part of the SI It flows northward approximately

parallel to the east Site boundary and discharges to Sugar Creek approximately %2 stream mile
from the Site.

3.3.2 SI Sampling and Results
Sugar Creek

AMD from the Site has a notable negative impact on water quality in Sugar Creek. The IEPA
identified the Site as the most significant contributor of AMD to Sugar Creek and the South Fork
(IEPA, 1993). Field parameters were measured at 8 locations in Sugar Creek, including one
upgradient background location (Table 4). Based on field-measured pH, iron, and manganese
results, 5 samples were selected for laboratory analyses (Table 5).

The background sample (SC 1023) had a pH of 6.66 and low concentrations of iron and
manganese. Net alkalinity in this sample was positive and aluminum, iron, manganese, and
sulfate concentrations were generally low (Table 5). Subsequent down-gradient samples revealed
generally decreasing pH values, decreasing net alkalinity, and increasing metals concentrations.
The lowest pH in Sugar Creek (4.74) was measured at the bridge where the Creek exits the Site
(SC-1025) (Figure 4).

West Tributary Water Quality

Six locations were field screened on the West Tributary (Figure 4) and three samples were
selected for laboratory analyses. The sampling progressed in a downstream direction from the
southern end of the tributary to where it discharges to Sugar Creek.

Field pHs ranged from 2.58 to 3.18, with no noticeable pattern of increasing or decreasing
values. This probably indicates AMD inputs to the West Tributary occur along its entire length.
The three samples submitted for laboratory analyses (WT-1003, WT-1004 and WT-1006) all
exhibit characteristics of AMD: negative net alkalinity, very low pH, and elevated metals
concentrations (Table 5).

Far West Tributaries

Two small streams flow into Sugar Creek west of the West Tributary confluence (Figure 4). Both
streams exhibit low pH (2.68 and 3.37), and laboratory results of a sample (WT 1009) indicated
AMD conditions are present (Table 6). The land west of the Far West Tributaries was not mined;
therefore, an AMD source is not present in that direction. Based on the SI field observations and
laboratory results, both of these streams may receive groundwater discharges from the Site.
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Pond Water Quality

There are 7 ponds on the Site (Figure 4), all of which were sampled for field parameter
measurements (Table 4). Four ponds were selected for sampling for laboratory analyses (Table
5). Field pH measurements ranged from 2.41 to 6.71. Four of the ponds had pH of <5. Samples
from 2 of these ponds (PD-1010 and PD1002) were laboratory analyzed. The sample results
showed strong AMD conditions in Pond 1010 and moderate AMD conditions in Pond 1002
(Table 6).

Samples from 2 ponds (PD-1022 and PC-1012) with pH >6 had metals concentrations that were
close to background concentrations (compared to the Sugar Creek background sample).

South Drainages Water Quality

Two south-flowing drainages were observed on the south part of the Site (Figure 4). The
Southeast Drainage was not flowing during the SI, but ponded water (SP 1011) was measured for
field parameters (Table 4). Field parameters were measured and a sample collected from the
south-central stream (SW1001), which was flowing at the time of the SI. Field pHs at both
locations were very low (2.82 and 2.58, respectively). The laboratory results of sample SW1001
from the South Central Drainage indicated strong AMD conditions are present in this stream. As
noted earlier, these two drainages discharge to the Palzo tributary (of Sugar Creek) at an off-site
location.

3.3.3 Water Supply, Sensitive Environments and Fisheries

The 15-mile target distance limit (TDL) is shown on Figure 6. There are no municipal water
supply system intakes within the 15-mile TDL. A wetland area, with a Y4 mile frontage along the
South Fork, is approximately 7 stream-miles downstream from the Site (Figure 6). There are no
known fisheries in Sugar Creek or the South Fork downstream of the Site; the IEPA has
indicated these stream reaches are devoid of life (IEPA, 1993).

3.3.4 Flood Hazard

Flood hazard data was not readily available for the Site. However, based on the presence of
floodplains along Sugar Creek, the West Tributary, and the Palzo Tributary, it can be assumed
that a 100-year flood would encroach on the north, west, and east sides of the Site.

3.4 Soil Exposure Pathway

There are no human occupants on the Site and few on-Site workers (less than 10) associated with
the current reclamation efforts. There 1s no fencing around the Site although there is a gate across
the main access road. Recreational activities are allowed by the USFS but probably consist
mostly of hunting. The Site is partially vegetated and is undergoing further reclamation
activities, including soil augmentation and re-seeding.
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Surface soils at the Site consist largely of spoil, described as clay, coal fragments, sand,
sandstone, and black shale fragments (Indeco, 1998). Several studies conducted at the Site have
included analyses of soil samples, typically for acidity, pH, cation exchange capacity, aluminum,
phosphorus, potassium, magnesium, calcium, sodium, sulfate, and sulfide (USFS, 1980;
Nawrot, 1983; Indeco, 1998). None of the studies included analyses for metals with known
toxicity such as arsenic, mercury, or lead. No background soil samples were collected during the
1998 or other investigations. No soil samples were collected during the SI.

Although soils were not tested, some information about soils metals can be derived from
reviewing metals concentrations in AMD in groundwater and surface water at the Site. In the
groundwater sample from MW-10, detected metals included aluminum, beryllium, cadmium,
calcium, copper, iron, manganese, nickel, thallium, and zinc (Table 3). In various surface water
samples where AMD is indicated, the same list of metals was detected plus chromium (Table 5).
Metals that were not detected in any surface water sample or the groundwater sample include
antimony, arsenic, lead, mercury, selenium, and silver. Because AMD can mobilize only those
metals already present in soils, rock and wastes at the Site, it can be assumed that the following
trace metals may be present in these materials at the Site: beryllium, cadmium, chromium,
copper, nickel, thallium, and zinc. Further evaluation of metals concentrations in the mine wastes
remaining at the Site is recommended.

3.5 Air Exposure Pathway

The air exposure pathway was not directly evaluated due to the lack of soil sampling data.
However, the air exposure pathway (for wind-blown dust) does not appear to be a concern
because vegetation covers most of the Site. The exposed areas of the Site are undergoing
reclamation that will result in additional vegetative cover.

4.0 SUMMARY AND CONCLUSION
The following are key findings of the PA/SI conducted at the Site.

e The wastes at the Site consist of mine spoil covering approximately 270 acres. Despite
approximately 4 attempts at reclamation over 30 years, the Site continues to produce AMD.

e Surface water quality is significantly degraded by AMD as indicated by the low pH values
and high metals concentrations in all on-site surface water samples.

® Groundwater has characteristics similar to AMD as deep as 39 feet in pyritic shale as
indicated by the results in the sample from MW-11.

e Groundwater flow is inferred to be in a radial pattern; therefore, private water wells located
southeast and southwest near the Site may potentially be affected by AMD-contaminated

groundwater from the Site. No off-site groundwater quality data were obtained as part of this
PA/SL
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e AMD-impacted groundwater discharges to surface water drainages on the west, south and
north sides of the Site. All surface water draining the Site discharges to Sugar Creek.

e South Drainages (Figure 4) not previously tested are impécted by AMD. These drainages
appear to be primarily groundwater fed and discharge to the Palzo Tributary of Sugar Creek.

e Two small streams that originate off-site, but discharge to Sugar Creek at the far northwest
corner of the Site, are impacted by AMD. This finding suggests that AMD-impacted
groundwater from the Site is discharging to these two streams.

Based on the SI results, groundwater and surface water are the two primary pathways of concern
at this Site. Groundwater may flow radially from the Site, potentially reaching private wells
located within %4 mile of the Site. However, there is insufficient groundwater flow information to
evaluate this concern. Groundwater affected by AMD in one sample had concentrations of
beryllium, cadmium, copper, and thallium greater than the federal MCLs (no background
groundwater sample was available). Groundwater also discharges to surface water at numerous
seeps across the Site (no background water quality data was available).

AMD-impacted surface water is a potential threat to human health and the environment. While
Sugar Creek upstream from the mined lands has a diverse ecology, the stream is devoid of life
downstream from the Site and other mined lands in the area (IEPA, 1993). No surface water
intake was present within the 15-mile TDL of the Site; however, there may be recreational use of
this stream.

The soil pathway could not be evaluated due to the lack of soil data; however, trace metals
identified in AMD indicate the presence in soils or wastes of several trace metals of possible
toxicity. The air pathway similarly could not be evaluated due to the lack of soil data. However,
the air pathway is probably of minor concern due to the vegetation cover that is either present or
in process of being restored at the Site.

A Potential Hazardous Waste Site Preliminary Assessment Form is included in Appendix E.
5.0 PRELIMINARY BIOLOGICAL SURVEY

5.1 Introduction

A preliminary biological survey was performed by TN&A to characterize the habitat of the Site;
to identify any Federal threatened and endangered (T & E) species, Illinois State listed
threatened and endangered species (ST & SE) or Regional Forester sensitive species (RESS)
present; to provide recommendations for future biological studies that may be necessary prior to
any project implementation; and to assess habitat in terms of the potential to sustain these species
if no damage from AMD was present. An additional purpose of this survey was to investigate the
potential for adverse effects that keep future restoration or remediation projects may have on the
identified sensitive species. Species lists are provided in Appendix F.
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5.2 Surface Water Quality

5.2.1 Data Interpretation Guidelines

Following are some general guidelines for interpreting water quality data for biological
suitability:

pH

The pH of water is important as it determines the solubility and availability or amount of various
nutrients and metals that can be utilized by aquatic life. Values lower than 5 - 6 pH are

considered directly toxic to fish and other aquatic life, while a pH level of range of 6.5 — 8.5 is
needed to sustain healthy fish populations (U.S.EPA, 1987).

Dissolved Oxygen

DO refers to the volume of oxygen contained in the water. The amount of oxygen that can be
held by the water depends on water temperature, salinity, and atmospheric pressure. The lowest
acceptable DO level for warm water fish is 5.0 mg/L while the lowest acceptable DO level for
cold water fish is 6.0 mg/L (North Carolina State University (NCSU), 2002).

Temperature

Temperature is also very important for aquatic life, because most aquatic organisms are cold-
blooded and unable to internally regulate their body temperatures. Different organisms have
different temperature preferences, but generally cool water fish, such as trout, prefer
temperatures ranging from 12 - 18°C, while warmer water fish, such as bass, prefer temperatures
of 21 - 27°C (NCSU, 2002).

Electrical Conductivity

Electrical conductivity indicates the total amount of dissolved solids (salts and ions) in the water
as well as the ability of water to carry an electric current. Generally, a healthy stream or water
body would have conductivity less than 500 uS/cm. Values that are significantly higher usually
signify that a water body is heavily impacted by influx of salt, nutrients, and pollutants.

5.2.2 Western Tributaries

Despite an attempt to mitigate AMD (by installation of limestone gabions), the West Tributary
remains inhospitable to fish, macroinvertebrates, and aquatic vegetation due to its poor water
quality. November, 2001 pH levels in this tributary ranged from 3.18 (WT-1) to 2.58 (WT 1008)
(Table 4). DO readings were generally life supporting, ranging from 10.6 mg/L to 14 mg/L,
largely due to the good flow of this tributary.

Two additional small tributaries (Far West Drainages) enter Sugar Creek at the extreme
northwest corner of the Site, with the majority of their lengths passing through private land to the
west. These tributaries appear to be largely fed by tainted groundwater from the Site. The pH of
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these tributaries was 2.68 and 3.37 at sampling points WT1009 and T1024, respectively (Table
4). DO levels of 6.7 mg/L and 7.8 mg/L are within acceptable ranges, but fairly low due to low
flow at the sampling points. The temperatures of the tributaries were both approximately 15 °C,
which are indicative of cold-water habitat conditions. Conductivity levels were 3,100 uS/cm for
WT1009 and 670 uS/cm for T1024. The conductivity level for the tributary nearest to the Site
was especially high, which is an indication of the large quantity of dissolved metals entering this
stream from the AMD.

5.2.3 Pond Areas

The Northeast Drainage area of the Site includes a small intermittent stream, two shallow water
ponds (PD 1013 and PD 1022), and a weir (Weir 1014) (Figure 3). The drainage discharges to
Sugar Creek approximately 1,800 feet east of Highway 12. The stream was not flowing during
the biological survey, but was flowing during the November, 2001 SI. Both ponds were found to
be completely lacking significant plant or -
animal life during the October, 2001
biological survey. The pH levels recorded
during the SI were 4.94 in PD 1013 and
6.56 in PD 1022. Conductivity levels,
temperature, and DO were all within
healthy ranges in these ponds, so lack of
life may be due to periodic influxes of
AMD. Flowing water at the weir had a pH
of 3.2 and a conductivity reading of 1,400 uS/cm, which are both indicators that the weir is more
heavily impacted by groundwater AMD than its upstream ponds.

Pond 1012, which is south of the Northeast Drainage, had good readings for all water quality
parameters (pH 6.38, temperature 8.6 °C, DO 15.2 mg/L, and conductivity 370 puS/cm).
Analytical results indicate this pond is not impacted by AMD (Table 5). This pond should be
capable of supporting aquatic life.

Pond PD 1021, which is located west of Pond 1012, also appeared to have fairly good water
quality (pH 6.71, temperature 10.21°C, DO 13.8 mg/L, and conductivity 110 uS/cm). One frog
(species unknown) was found here by TN& A during the October field visit.

Ponds 1002, 1007, and 1010 had good DO and temperature readings (Table 4), but all were
extremely acidic (field pH measurements of 3.4, 2.61, and 2.41, respectively). Laboratory results
of sample PD 1002 indicated relatively high metals concentrations indicating the presence of
AMD. Pond 1010 had the lowest pH, high conductance, and high metals concentrations,
indicating this pond is heavily impacted by AMD originating from groundwater.

5.2.4 Sugar Creek
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The pH was significantly higher in Sugar
Creek than in the West Tributary. The pH
levels ranged from 6.66 at the western-most
sample point (SC 1023) to 4.74 at the
eastern-most sample point (SC 1025).
Sample point SC 1023, a background
sample location, was just upstream from
the confluence of the West Tributary and
Sugar Creek. A sample from the confluence
itself (SC 1020) had a pH of 5.18, which
was the lowest recorded pH of all Sugar Creek sampling points. Conductivity, DO, and
temperature data were all within normal ranges at all sampling points in Sugar Creek. A 1993
survey of the Saline River Basin by the IEPA indicated that, while the water quality of Sugar
Creek near the Site was extremely poor, the water quality upstream from the area, along with the
Little Saline River, had the best stream quality overall (IEPA, 1996). An Environmental
Assessment of the Site in 2001 stated that approximately 30 miles of Sugar Creek and the Saline
River were non-supportive of biotic life due largely to AMD from the Palzo Mine area

(IDNR, 2001).
5.2.5 South Drainages

Two South Drainages are found in the southern part of the Site and appear to be fed by
groundwater. Sample SP 1011 (a seep feeding the Southeast Drainage) had a low pH (2.82), low
DO (4.3 pg/L), and high conductivity (2,500 uS/cm), which indicates AMD characteristics in the
groundwater of the Site. The South-Central Drainage flows south to the Palzo Tributary that
discharges to Sugar Creek east of the Site. The water of this tributary was very acidic (a pH of
2.58) and high conductivity (2,700 uS/cm). Temperature and DO levels were within normal
ranges.

5.3 Soil Quality

Soil quality has been characterized during several previous studies. The relevance of these data
to potential ecological receptors is reviewed in this section.

Soil samples were collected by the USFS in 1980 on bare areas of the Site that had been
previously cleared and treated with sludge. An average soil pH level of 3.7 and a mean calcium
level of 1,318 parts per million (ppm) were recorded (Nawrot, 1983). Soil samples collected in
1982 by the SIU Cooperative Wildlife Research Laboratory on untreated, re-vegetated areas of
the Site found an average soil pH level of 3.0 and a mean calcium level of 996 ppm (Nawrot,
1983). Indeco collected three soil samples from well-installation borings (in spoil) during the
1998 Site investigation (Indeco, 1998). Soil pH values ranged from 2.66 to 6.51, with an average

T N & Associates, Inc. 15
2001197/Palzo PA_SI - Final, 3-14-02




Preliminary Assessment/Site Inspection
Palzo Mine Site - Shawnee National Forest
FINAL: March 14, 2002

pH of 3.71. These previous investigations indicate disturbed areas of the site have generally
acidic soils.

Levels of acidity and calcium are important in determining which plants can inhabit an area.
High calcium levels are associated with the ability of vegetation to ward off stresses such as
temperature changes and insect defoliation. Calcium decreases with increased acidity and leads
to decreased plant vigor. In acid soils, most plants need at least 1,800 ppm of calcium to grow
effectively (Western Labs, 2002). As discussed above, surficial and shallow soils at the Site are
generally acidic and may have insufficient calcium levels to buffer the effects of this acidity on
plants.

5.4 Vegetation

An inventory of the dominant vegetation on Site was completed by TN&A on October 16, 2001.
The inventory is provided in Appendix F as Table F-1. The different plant communities of the
Site are shown on Figure 7. TN&A conducted the plant survey on a controlled intuitive or
meander basis. The project area was crisscrossed, making a good faith effort to search all
potential community types and habitats. The central region of the Site is currently under
construction and was not included in the survey. The following sections provide descriptions of
the various plant communities found on the Site.

5.4.1 Floodplain Forest

The riparian plant community associated with Sugar Creek is a floodplain forest (approx. 7% of
site). Vegetation consists of mature hardwoods with an understory of shrubs and saplings, and an
herbaceous layer of grasses, sedges, and forbs. The canopy is dominated by sugar maple (Acer
saccharum), silver maple (Acer saccharinum), and red oak (Quercus rubra), but also includes
pawpaw (Asimina triloba), shagbark hickory (Carya ovata), white ash (Fraxinus americana),
sassafras (Sassafras albidum), sweetgum (Liquidambar styraciflua), tuliptree (Liriodendron
tulipifera), American hornbeam (Carpinus caroliniana), and several other oak species. The
understory is comprised primarily of currant (Ribes sp.), northern hackberry (Celtis occidentalis),
alternate-leaf dogwood (Cornus alternifolia), Japanese honeysuckle (Lonicera japonica) and
catbrier (Smilax glauca). Species such as
baneberry (Actea sp.), wild oats (Chasmanthium
latifolium), and pinkweed (Polygonum
lapthifolium) were found in the herb layer.
Slopes along Sugar Creek range from very steep
and rocky at 1,000 to 2,500 feet west of County
Highway 12 to very gentle immediately west of
County Highway 12 (northeast corner of Site).

5.4.2 Grasslands
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A large part of the northern one-third of the Site and the southern border consists of open
grasslands (approx. 33% of site) of low biological diversity. Chinese lespedeza (Lespedeza
cuneata) dominates the flora, with a few other species such as switchgrass (Panicum sp.) and
goldenrod (Solidago sp.) inhabiting the moderate slopes leading down to the pond areas and
Northeast Drainage. A few cottonwood (Populus deltoides) and sycamore (Platanus
occidentalis) trees are scattered along the ponds near the shoreline. The littoral zone is devoid of
any emergent, submergent, or floating aquatic vegetation.

5.4.3 Mixed Forest

Two areas, one along the southern boundary and the other upland of Sugar Creek, consist of a
mixed forest community (approx. 7% of site). The canopy is dominated by white pine (Pinus
strobus), red oak (Quercus rubra), sassafras (Sassafras albidum), and shagbark hickory (Carya
ovata). Immature red cedar (Juniperus virginiana) dominates the shrub layer, and bluestem
(Andropogon sp.) is dominant in the herb layer.

5.4.4 Dry Mixed Forest

The southwest corner of this Site is a dry, mixed conifer forest (approx. 10% of site), consisting
primarily of loblolly pines (Pinus taeda), white pine (Pinus strobus), sumac (Rhus sp.), and
various oak (Quercus sp.) and river birch (Betula nigra) saplings with grasses making up most of
the herb layer.

5.4.5 Test Plot Area and Mixed Communities

Following acquisition of the Site in 1966, the USFS initiated various reclamation test plots using
a variety of different soil amendments and plantings. This test plot area (approx. 21% of site) is
located directly east of the West Tributary. The test plot and adjoining area are presently
dominated by a variety of grasses such as broom sedge (Andropogon virginicus), orchard grass
(Dactylus glomerata), and tall fescue (Festuca arundinacea), wildflowers; and other herbaceous
plants such as goldenrod (Solidago sp.), white snakeroot (Eupatorium rugosumy), Queen Anne’s
lace (Daucus carota), rubus sp., and pokeweed (Phytolacca americana). There are also clumps
of planted trees such as river birch (Betula nigra), white ash (Fraxinus americana), silver maple
(Acer saccharinum), black locust (Robinia pseudoacacia), and various pine (Pinus sp.) species.

5.4.6 Hardwood Forest

This narrow strip of hardwood forest (approx. 2% of site) is located directly west of County
Highway 12 on the eastern edge of the Site. The forest is dominated by common greenbriar
(Smilax rotundifolia), oak species (Quercus sp.), sweetgum (Liquidambar styraciflua), sumac
(Rhus sp.), tuliptree (Liriodendron tulipifera), prickly ash (Zanthoxylum americanum), willow
(Salix sp.), silky dogwood (Cornus amomumy), and autumn olive (Elaeagnus umbellata).
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5.5 Wildlife

An inventory of the wildlife of the Site was conducted on October 16, 2001 by TN&A. The
wildlife survey was conducted concurrently with the vegetation survey. The study area was
crisscrossed, making a good faith effort to search all potential community types and habitats.

5.5.1 Aquatic Wildlife

Field surveys and stream sampling of Sugar Creek, the West Tributary, the Southeast Drainage,
and inland ponds found almost all areas to be nearly devoid of any aquatic vegetation, mollusks,
fish, or invertebrates. The IDNR observed one blue gill (Lepomis macrochirus) and one cricket
frog (Acris crepitans) on September 1, 2001 during their survey of Sugar Creek north of the Site
(IDNR, 2001). The IDNR survey was conducted after a heavy rain event, so it is possible that the
observed wildlife was washed down from further upstream. In a 1983 survey of the Saline River
Basin conducted by the IEPA, no biotic life was found in or along Sugar Creek near the Palzo
sampling Site, other than fly (Chironomus sp.) and microinvertebrate (Stictochironomus sp.)
species (IEPA, 1996). The IDNR Office of Mines and Minerals also found no life in Sugar Creek
when conducting research for their 2000 Environmental Assessment of the Palzo Surface Mine
Reclamation Project. Furthermore, the local natural heritage biologist and fisheries stream
specialist for the IDNR local office in Marion have never observed any aquatic life in this stretch
of Sugar Creek (Ballard and Hirst, pers. comm., 2002). However, they have seen sensitive
species such as the least brook lamprey and Indiana crayfish further upstream from the Site.

Though currently inhospitable to most aquatic organisms, several of the freshwater habitats of
the Site have the potential to support a diverse array of fish, crustacean, mollusk, and
invertebrate species given water quality data previously presented in Section 5.2, Specifically,
several of the interior freshwater ponds (PD 1021, PD 1022, and PD 1012) that are
predominantly fed by rainwater and contain fairly good water quality have some potential to
support various frog and invertebrate populations. It is possible that aquatic wildlife exists but
has not been observed.

5.5.2 Terrestrial/Avian Wildlife

The only wildlife observed by TN&A on the October 16, 2001 survey date was a pileated
woodpecker (Dryocopus pileatus) and unknown frog species near Sugar Creek. Several deer
tracks were also observed in the area. Other surveys of fauna on the Site have identified a variety
of avian species including songbirds, Canada goose (Branta canadensis), great blue heron
(Ardea herodius), great egret (Ardea albus), great crested flycatcher (Myiarchus crinitus), turkey
vulture, and American crow (Corvus brachyrhyncos). Other species known to utilize the Site are
white-tailed deer (Odocoileus virginianus), eastern cottontail (Sylvilagus floridanus), cricket frog
(Acris crepitans), Cope’s treefrog (Hyla chrysolepis), and eastern box turtle (Terrapene
carolina) (IDNR, 2001).
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The floodplain forest has the greatest potential to support a variety of species given the presence
of water, mast producing trees, and fruit-bearing shrubs. Although not yet identified on the Site,
species expected to utilize the area include raccoon, opossum, skunk, gray squirrel, other
common small mammals and rodents, and forest-dwelling hawks and owls. Exfoliating trees in
the floodplain forest could also provide roosting habitat for a variety of bat species. Grassland
habitat could support species such as mice, voles, other rodents and seed-eating birds, grass
nesting birds, and raptors that feed in grasslands. The mixed forest communities could
potentially provide habitat for small mammals and birds that prefer mixed forest types.

5.6 Federal Listed, State Listed, and Regional Forester Sensitive Species

The U.S. Fish & Wildlife Service has provided a list of federally listed T & E species that may
potentially be within the project area. In addition, the Shawnee National Forest provided a list of
RFSS and Illinois ST & SE. The federal, state, and regional species lists were reviewed to
identify those species that could potentially be affected by implementation of future reclamation
projects (Appendix F, Tables F-2 and F-3). The following information was collected to support
decisions of which species should be excluded from future study at the Site: species
presence/absence data collected by TN&A, species presence/absence data from past field surveys
including the Illinois Natural Heritage Database (INHD); species historical occurrences and
collection data from the Illinois Natural History Survey (INHS); publications and websites
discussing habitat requirements for the species; characterization of natural communities and
habitats by TN&A; all available water quality data; and knowledge of local experts, USFS
biologists, and IDNR personnel.

There is a general lack of distribution and natural history information for many of these sensitive
species nationwide, and many are extremely rare, which makes finding them difficult. Imperiled
species are frequently found in areas where they were previously not known to exist. There have
been no intensive surveys completed specifically looking for these rare, sensitive species at the
Site. A field investigation conducted by TN&A on October 16, 2001 did not confirm the
presence of any listed sensitive plant or wildlife species. However, it is important to note that
most sensitive plant species have stopped flowering by October and have begun to senesce,
making them difficult to locate in October. Furthermore, given the seasonal patterns of many
wildlife species, especially migratory birds, many species of wildlife would also be unlikely to
inhabit the Site in October. Past wildlife surveys by the IDNR on May 21 and June 22 of 1999
found no sensitive terrestrial or aquatic species at two areas of the Site (western edge and
northeast corner). In addition, past surveys of the aquatic environment by the IDNR and IEPA
previously mentioned in Section 5.5.1 found a virtual lack of all aquatic organisms and no
sensitive species at the Site (IDNR, 2001; IEPA, 1996).
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5.6.1 Reasons for Species Exclusion from Further Study

It is highly improbable that T & E, ST & SE, and RFSS would occur on the Site at the present
time because of the high level of disturbance (by past mining operations and reclamation
activities), lack of proper growing conditions for many plants, and extremely degraded water
quality for aquatic dependent organisms. All plants and wildlife that cannot find suitable habitat
at the Site can be excluded from further study and surveying efforts prior to project
implementation. For example, plants that require calcium rich soil would probably not be found
at the Site due to the acidity of the soils. Although habitat conditions exist at present for many
plant species, the seed bank and soils of the mined area have experienced profound disturbance
in the past. Thus, it is unlikely that plants not identified in the local area would be found on the
Site because they would need to enter as seed from adjacent areas or be introduced by wildlife.
Furthermore, even though the Site technically contains riparian, pond, and seep areas that could
provide habitat for many sensitive wildlife species, a finding of “no suitable habitat” was
designated for all species (aquatic and terrestrial) that would largely depend on the Site aquatic
environments for survival. This finding was based on poor water quality found in many areas of
the Site.

There are several other reasons why species were excluded from further analysis. Many of the
listed species are at the edge of their biological range in southern Illinois and are probably
already stressed by less than optimal habitat conditions. Some of these species may occur in
more pristine areas of the Shawnee National Forest, but are probably not going to survive in the
degraded areas of the Site. Other species, although technically within their range in southern
Illinois, are not known to occur in Illinois or the Ohio River watershed in recent times.
Therefore, it is very unlikely that they would be found at the Site. Species that could technically
find habitat in the Site area, but are not found in nearby areas of higher quality are also extremely
unlikely to be found at this Site. All of these species can also be excluded from future study prior
to future project implementation.

5.6.2 Species for Further Study Prior to Project Implementation

Due to the lack of biological surveying of this area in the past, all plant and wildlife species that
technically could find suitable habitat in the Site were deemed worthy of future study and survey
efforts prior to any project implementation.

Flora Species

Although there have been no sensitive plant populations located at the Site by TN&A or other
parties, suitable habitat does exist for several plant species of concern. It is possible, although not
probable, that such species exist on the Site but have not been detected due to scarcity and
incorrectly timed surveys. Scheduling several plant surveys to cover different flowering events
throughout spring and summer and different habitat areas of the Site should be adequate to
determine presence/absence of these plant species more conclusively.
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Fauna Species

There is also guarded optimism that the Site contains habitat in its present condition for some
sensitive species of reptiles, amphibians, birds, and mammals and one species of insect and
crustacean. Many of these wildlife species may not use the Site for breeding or as their sole
range, but may migrate through or feed in the area at various times during the year. Efforts
should be made to actively survey for these wildlife species taking into consideration their
habitat preferences and seasonal patterns and designing projects considering their needs.
Table F-4 contains more detailed information regarding seasonal patterns of wildlife species
possibly inhabiting the Site, as well as recommended time frames and locations for future
biological surveying efforts. Future survey efforts should concentrate on the less impacted,
higher quality habitats of the Site including the floodplain forest and the ponds with good water
quality (PD 1012, PD 1021, and PD 1022).

5.6.3 Species with Potential to Inhabit the Area in the Future

Although the Site does not offer quality habitat at present for most species of concemn, there is
potential that the Site could provide more optimal conditions for sensitive plants and be much
better utilized by wildlife in the future if AMD is controlled and habitat restoration projects are
implemented. Re-colonization of the Site by plants and wildlife also depends on the presence of
nearby populations that could supply recruits to the area. All species that have some potential to
inhabit this area in the future (Tables F-2 and F-3) should be considered when designing future
projects to ensure that habitat for wildlife is improved or retained and not destroyed.

Flora Species

Although no sensitive flora species have been found at the Site by TN&A or other local experts,
the INHD, INHS, and staff of the Shawnee National Forest have identified many sensitive
species within Williamson and adjacent counties. Therefore, some potential exists for these
plants to re-colonize the Site from adjoining areas after reclamation and restoration projects have
improved growing conditions. Plants such as the small whorled pogonia (Isotria medeoloides),
large whorled pogonia (Isotria verticillata), and small green woodland orchid (Platanthera
clavellata) thrive in acidic conditions and could potentially become established at the Site. See
Table F-2 for a description of which plants have the best potential to inhabit this area without (or
with less) AMD.

Fauna Species

Though currently inhospitable to most aquatic organisms, several of the freshwater habitats of
the Site have potential to support a diverse array of fish, crustacean, mollusk, and invertebrate
species if AMD can be remediated. The West Tributary and Sugar Creek have good DO and
temperature levels, but will not be hospitable to wildlife until the acidity (pH) and mineral inputs
are controlled. Unfortunately, in order to remediate the AMD, many of the aquatic habitats may
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have to be altered significantly (elimination of substrate, etc.) and this will affect the ability of
aquatic organisms to inhabit the Site area in the future.

There is good potential for several sensitive aquatic species to re-colonize the Site in the future if
AMD can be controlled (Table F-3). There are known populations of the least brook lamprey
(Lampetra aepyptera; RFSS, ST) and the Indiana crayfish (Oronectes indianensis; RFSS and
SE) further upstream of the Site on Sugar Creek (Ballard and Hirst, pers. comm., 2002; INHS
records; INHD records). If AMD could be controlled and the water quality improved in the
portion of Sugar Creek bordering the Site, a vital corridor for these species could be created to
connect them to the remainder of Sugar Creek and the Saline and Ohio River drainages.

Remediating and restoring this Site will also make this area more attractive to migrating birds
and mammals, especially ones that prefer a mixture of woodland and grassland habitats such as
the northern harrier (Circus cyaneas) and Cooper’s hawk (Accipiter cooperii), species that nest
in grassland habitats including Henslow’s sparrow (Ammodramus henslowii), or that feed along
forested water bodies such as the Indiana bat (Myotis sodalis) and bald eagle (Haliaeetus
leucocephalus). The federally threatened bald eagle has also been recorded for Williamson
County by the INHD and has some potential to inhabit this area in the future. The river otter
(Lutra canadensis) and yellow-crowned night heron (Nyctanassa violacea) could also benefit
from improved water quality.

Other state-listed species such as the red-shouldered hawk (Buteo lineatus), golden mouse
(Ochrotomys nuttalli), rice rat (Oryzomys palustris), timber rattlesnake (Crotalus horridus),
Bewick’s wren (Thryomanes bewickii), and the barn owl (Tyto albo) have also been recorded to
occur in Williamson County by the INHD. These species could potentially re-colonize the Site if
conditions improve.

5.7 General Biological Management Recommendations

Every effort should be made to reduce AMD to Sugar Creek, as it has the potential to provide a
very important corridor for several threatened species of wildlife such as the least brook lamprey
and Indiana crayfish.

Future projects to reduce infiltration and increase run-off for the purposes of reducing AMD
could result in loss of habitat for amphibians and reptiles. If possible, future restoration projects
should consider creation or restoration of wetland and pond habitats at the Site. If AMD can be
controlled, there is a potential for amphibians and reptiles to re-colonize this area. Several
species of amphibians such as Cope’s gray tree frog (Hyla chrysoscelis) and other ranids have
been observed on Site by the IDNR (Ballard pers. comm., 2002).

The lowland hardwood forest that borders Sugar Creek provides the best habitat of the entire Site
due to its lack of manipulation in past mining and remediation operations. An effort should be
made to save as much of this area as possible. Due to its lack of manipulation, this forest has the
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best potential for harboring sensitive species of plants. This riparian forest will also serve an
important role in any recovery efforts for wildlife of Sugar Creek. The trees provide food and
shade for many species of aquatic life and reduce sedimentation into the water. Besides
amphibians, reptiles, and fish, many other threatened species use floodplain forests as well. Gray
bats (Myotis grisescens), southeastern myotis (M. austoriparius), and Indiana bats use wooded
areas along streams to feed and drink. Indiana bats will also use trees with exfoliating bark (such
as shagbark hickories) for roosting. Any trees that need to be removed in this forest should be cut
outside of the matemity period for the Indiana bat, September 1 through April 15.

A large area of the present Site grassland area should be maintained and replanted with a mixture
of native warm season grasses and wildflowers. Grasses such as big bluestem (Andropogon
gerardi) and little bluestem (Andropogon scoparius) will provide good food for many insects
such as the caterpillar of the state threatened cobweb skipper (Hesperia metea) as well as provide
food for many other species of concern. Planting a variety of native wildflowers will provide
pollen and nectar for adult butterflies. The short-eared owl (Asio flammeus), barm owl, northern
harrier, Cooper’s hawk, sharp-shinned hawk (Accipiter striatus), and Henslow’s sparrow all use
grassland habitat (and the insects that live there) for either feeding and/or nesting. Grassland
habitat could also be important for many species of small mammals.
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